SUMMARY Two methods of providing assisted ventilation were compared in infants severely ill with hyaline membrane disease (HMD). 10 infants were assigned to each group. One group received ventilation with a volume-cycled respirator, and the other was ventilated using a pressure-limited ventilator and reversed I:E ratio. Both groups were well matched for severity of illness in terrms of pH and blood gases. pH and Po2 were quickly corrected by both ventilators. However, the pressurecycled ventilator group had higher survival and lower complication rates. Pao2 after one hour was substantially improved at the same F1O2 in the pressure-limited group and after 8 hours the F1O2 required -to maintain a Pao2 of 50-70 mmHg (6 6-9 .3 kPa) was significantly decreased compared with the volume-cycled group. No effects on blood pressure were detected in either group. The study shows that the pressure-limited method is significantly better.
The principal objectives of mechanical ventilation in hyaline membrane disease (HMD) are to improve oxygenation and relieve acidosis while minimising damage to the lung. In most cases, arterial blood gases can be stabilised but often complicationssuch as bronchopulmonary dysplasia (BPD), interstitial emphysema, and pneumothorax-may complicate recovery and eventually delay weaning from the respirator.
It has been suggested that infants can be successfully ventilated with fewer complications by limiting peak airways pressure (Herman and Reynolds, 1973) . This can be done by using a low respiratory rate and a reversal of the usual inspiratory:expiratory (I:E) ratio. This method, which uses a prolonged inspiratory time, may enable recruitment of collapsed alveoli and improve the ventilation of areas with varying time constants. No adverse effects on the circulation were noted. Other reports have shown that ventilation of newborn babies with low lung compliance by reversed I:E ratios can improve oxygenation, although CO2 retention was observed in some cases (Keuskamp, 1974 ). An optimal I:E ratio that gives adequate oxygenation and avoids hypercarbia and circulatory effects can be determined only by trial and error for each patient. Received 6 January 1978 Complications occur frequently in mechanicallyventilated patients. Pleural air leaks are the most common and have been reported in as many as 40% of patients in one study (Berg et al., 1975) . The reason for this high incidence is unknown but high pressures delivered to overdistended alveoli may produce rupture. BPD may be related to the trauma that results from high peak airways pressure, although oxygen toxicity may be a factor.
This study was carried out to compare the effects of pressure-limited ventilation, as advocated by Herman and Reynolds, with ventilation regulation by volume in which there is no pressure limit. Although mean airways pressure is the same in both methods, the peak pressure applied to the airways, the I:E ratio, and respiratory rate differ. Effectiveness of ventilation, oxygenation, and incidence was compared in the two methods. pressure-limited group expired with rapidly expanding congenital lobar emphysema, confirmed at necropsy. The differences in mortality rates (3/10 in group 1 v. 0/10 in group 2) were not significant statistically (P <0.06).
None of the infants receiving increased ILE ratios experienced circulatory problems, as determined by direct intra-aortic determinations of blood pressure via umbilical arterial catheters. No systematic examination of radiographs was made to determine the incidence of bronchopulmonary dysplasia in surviving infants in group 2. Therefore, the incidence of this complication cannot be compared between the two groups.
Discussion
This study has shown certain advantages in the use of pressure-limited ventilators for the management of infants with severe HMD. Infants in this group showed immediate and sustained improvement in oxygenation at a lower level of oxygen in the inspired air. This effect could be regarded as related to prolonged high positive pressure on the airways improving ventilation-perfusion relationships. The improved oxygenation obtained may also occur as a result of the increased I:E ratio which allows for recruitment of alveoli with varying time constants. While the volume-cycled ventilators have been shown rapidly to correct the respiratory failure component, the rapidity of the cycle clearly does not allow enough time for the recruitment of areas with altered time constants to occur. On the other hand, because of the effects on the circulation of increased prolonged pressures delivered to the airways by the pressure-limited method, the improvement in ventilation that resulted in a lowering of Paco2 similar to that achieved by the volumecycled respirator and the lack of obvious circulatory effects, might not have been anticipated.
A definite statement on the effects of the pressurelimited and volume-cycled respirators on the complication of bronchopulmonary dysplasia cannot be made. None of the survivors in either group had the condition radiologically. However the appearance of the pathological changes of BPD in the lungs of the 5 infants who did not survive with the volumecycled method, suggests that the pressure-limited approach may be effective in reducing this complication, and it seems to reduce the complication of pleural air leaks. Subsequent experience with this respiratory technique confirms this and pleural air leaks have been virtually eliminated from the nursery. Clearly patient survival is significantly greater with the pressure-limited technique, related in part, at least, to the decreased incidence of pleural air leaks and to improved oxygenation. The limitation of peak airways pressure provided by this method would appear to be the only factor responsible for the improvement. Although the numbers of patients studied were small, differences both in survival and oxygenation in both groups were so obvious as to preclude pursuing the study further.
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